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Appendices 

APPENDIX A. U.S. AND INTERNATIONAL WORKSHOPS 

The international study "Nanotechnology Research Directions for Societal Needs in 2020" 
received input from one national and four international brainstorming meetings titled "Long¬ 
term Impacts and Future Opportunities for Nanoscale Science and Engineering” as listed 
below. Detailed information is available on http://www.wtec.org/nano2/. 

Chicago National Workshop 

Chicago (Evanston], U.S.. March 9-10, 2010 
Hosted by WTEC 
96 participants 

Agenda on http://www.wtec.org/nano2/docs/Chicago/Agenda.html 
Sponsored by: NSF 

European Union Workshop 

Hamburg, Germany. June 23-24, 2010 

Hosted by Deutsches Elektronen-Synchrotron (DESY] 

60 participants 

Agenda on http://www.wtec.org/nano2/docs/Hamburg/Agenda.html 
Sponsored by: European Commission [EC], DESY, and NSF 

Japan, Korea, and Taiwan Workshop 

Tsukuba, Japan (Tokyo region], July 26-27, 2010 
Hosted by Japan Science and Technology Agency (JST] 

96 participants 

Agenda on http://www.wtec.org/nano2/docs/Tokyo/Agenda.html 
Sponsored by: JST, MEST, NSC, and NSF 

Australia, China, India, Saudi Arabia, and Singapore Workshop 

Singapore. July 29-30, 2010 

Hosted by Nanyang Technological University (NTU] 

61 participants 

Agenda on http://www.wtec.org/nano2/docs/Singapore 
Sponsored by: Australia, China, India, Saudi Arabia, Singapore, and NSF 

Arlington Final Workshop 

Arlington, Virginia, United States. September 30, 2010 
Hosted by NSF, US 
90 participants 

Agenda on http://www.wtec.org/nano2/ 

Webcast on http://www.tvworldwide.com/events/NSFnano2/100930/ 

Sponsored by: NSF 

Public comments : received between September 30 and October 30, 2010 
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APPENDIX C. NNI TIMELINE IN SELECTED PUBLICATIONS, 1999-2010 

1999 

Siegel, R.W., Hu, E., and Roco, M.C. 1999. Nanostructure science and technology. Springer 
(previously Kluwer]. Adopted as official document of U.S. National Science and 
Technology Council (NSTC]. Available online: http://www.wtec.org/loyola/pdf/nano.pdf. 

Roco, M.C., Williams, R.S., and Alivisatos, P., eds. 1999. Nanotechnology research directions: 
Vision for nanotechnology R&D in the next decade. Washington, D.C. Adopted as official 
document of NSTC. Springer (previously Kluwer] 2000. Available online: 
http://www.nano.gov/html/res/pubs.html. 

Smalley, S. 1999. Testimony at the first Congressional Hearing to the U.S. House of 

Representatives Committee on Science, Subcommittee on Basic Research. June 22 1999. 
Available online: http://www.merkle.com/papers/nanohearingl999.html. 

National Science and Technology Council (NSTC] and Interagency Working Group on 

Nanoscience, Engineering, and Technology (IWGN], 1999. Nanotechnology—Shaping the 
world atom by atom. Washington, D.C. Document for public outreach. Available online: 
http://www.wtec.org/loyola/nano/IWGN.Public.Brochure/. 

2000 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET] report. 2000. National Nanotechnology Initiative. 
Washington, D.C. July 2000. Available online: http://www.nano.gov/html/res/nni2.pdf. 

Roco, M.C., and W.S. Bainbridge, eds. 2001. Societal implications of nanoscience and 
nanotechnology. NSF and DOC report. Springer (previously Kluwer] 2001. Available 
online: http://www.wtec.org/loyola/nano/NSET.Societal.Implications/nanosi.pdf. 

2001 

National Nanotechnology Coordination Office (NNCO] was established through a 

memorandum of understanding signed by NSF, DOD, DOE, NIH, NIST, NASA, EPA, and 
DOT. 

Roco, M.C 2001. International Strategy for Nanotechnology Research, J. Nanopar. Res., 2001, 
Vol. 3, No. 5-6, pp. 353-360. 


2002 

National Research Council (NRC]. 2002. Small wonders, endless frontiers. Review of the 

National Nanotechnology Initiative. Washington, D.C. National Academy Press. Available 
online: http://www.nano.gov/html/res/small_wonders_pdf/smallwonder.pdf. 

Roco, M.C. 2002. Nanotechnology- A Frontier in Engineering Education, Int. J. of Engineering 
Education, August 2002, Vol. 18, No. 5, pp. 488-497. 
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2003 

National Science and Technology Council (NSTC]. 2008. Report of the National 

Nanotechnology Initiative workshop. Materials by design. Arlington, VA. June 2003. 
Available online: http://www.nano.gov/NNI_Materials_by_Design.pdf. 

Roco, M.C. and Bainbridge, W.S. 2003. Converging technologies for improving human 

performance: Nanotechnology, biotechnology, information technology and cognitive science. 
Dordrecht, The Netherlands. Springer (previously Kluwer], Available online: 
http://www.wtec.org/ConvergingTechnologies/Report/NBIC_report.pdf. 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2003. Regional, State, and Local Initiatives in 
Nanotechology, September 30-October 1, 2003, Washington, D.C. Available online: 
http://www.nano.gov/041805Initiatives.pdf. 

Congress. 2003. The 21st Century Nanotechnology Research and Development Act. 108th 
Congress. Public law 108-153. Available online: http://frwebgate.access.gpo.gov/cgi- 
bin/getdoc.cgi?dbname=108_cong_public_laws&docid=f:publl53.108.pdf. 

2004 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2004. National Nanotechnology Initiative. Washington, 
D.C. December 2004. Available online: 
http://www.nano.gov/NNI_Strategic_Plan_2004.pdf. 

National Science Foundation (NSF], 2004. Report: International dialogue on responsible 
research and development of nanotechnology. Arlington, VA. Washington, D.C. Meridian 
Institute. Available online: http://www.nsf.gov/crssprgm/nano/activities/dialog.jsp. 

2005 

President's Council of Advisors on Science and Technology (PCAST], 2005. Report to the 
President and Congress on the third assessment of the National Nanotechnology Initiative. 
Washington, D.C., Executive Office of the President. Available online: 
http://www.nano.gov/html/res/otherpubs.html. 

2006 

National Research Council (NRC], 2006. A matter of size: triennial review of the National 
Nanotechnology Initiative. National Academies Press. Washington, D.C. Available online: 
http://www.nap.edu/catalog.php?record_id=11752. 

2007 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET]. 2007. The National Nanotechnology Initiative strategic 
plan. Washington, D.C. Available online: http://www.nano.gov/html/res/pubs.html. 

Roco, M.C. and Bainbridge, W.S. 2007. Nanotechnology: Societal Implications (2 vols.], 

Springer, Boston. 
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2008 

President's Council of Advisors on Science and Technology (PCAST], 2008. National 
Nanotechnology Initiative (NNAP). Washington, D.C. April 2008. Available online: 
http://www.nanowerk.com/nanotechnology/reports/reportpdf/reportll8.pdf. 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2008. Strategy for nanotechnology-related 
environmental, health, and safety. February 2008. 

2009 

National Science and Technology Council [NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2009. Nanotechnology-enabled sensing. Report of the 
National Nanotechnology Initiative workshop. Arlington, VA. May 2009. Available online: 
http://www.nano.gov/html/res/NNI_Nanosensing.pdf. 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2010. Regional, state, and local initiatives in 
nanotechnology. Report of the National Nanotechnology Initiative workshop. Oklahoma 
City, OK.. Washington, D.C. April 2009. Available online: 
http://www.nano.gov/html/res/pubs.html. 

2010 

President's Council of Advisors on Science and Technology [PCAST], 2010. Report to the 
President and Congress on the third assessment of the National Nanotechnology Initiative. 
Washington, D.C. Executive Office of the President. Available online: 
http://www.nano.gov/html/res/otherpubs.html. 

Roco, M.C., Mirkin, C., and Hersam M., eds. 2010. Nanotechnology research directions for 
societal needs in 2020. World Technology Evaluation Center [WTEC] report. Springer 
2010 . 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2010. Regional, State, and Local Initiatives in 
Nanotechology, April 1-3, 2009, Oklahoma City, Oklahoma. Available online: 
http://www.nano.gov/html/meetings/nanoregional-update/index.html (To be published 
in Dec. 2010], 

National Science and Technology Council (NSTC] and Nanoscale Science, Engineering and 
Technology subcommittee (NSET], 2010. The National Nanotechnology Initiative strategic 
plan. Washington, D.C. Available online: http://www.nano.gov/html/res/pubs.html. 
(Note: to be published in Dec. 2010], 
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APPENDIX D. NNI CENTERS, NETWORKS, AND FACILITIES 
CENTERS AND NETWORKS OF EXCELLENCE 

Centers and networks provide opportunities and support for multidisciplinary research 
among investigators from a variety of disciplines and from different research sectors, 
including academia, industry and government laboratories. Such multidisciplinary research 
not only leads to advances in knowledge, but also fosters relationships that enhance the 
transition of basic research results to devices and other applications. The multidisciplinary 
centers are listed below, organized by funding agency. 

NATIONAL SCIENCE FOUNDATION 
Engineering Research Center 

Center for Extreme Ultraviolet Science and Technology, University of Colorado-Boulder 
(http://euverc.colostate.edu/] 

Science and Technology Center 

Nanobiotechnology Center, Cornell University (http://www.nbtc.cornell.edu/] 

Nanoscale Science and Engineering Centers 

Center for Hierarchical Manufacturing, University of Massachusetts-Amherst 
(http://www.umass.edu/chm/] 

Center for Nanoscale Systems (NSEC), Cornell University (http://www.cns.cornell.edu/] 

Science of Nanoscale Systems and their Device Applications (NSEC), Harvard University 
(http://www.nsec.harvard.edu/] 

Center for Biological and Environmental Nanotechnology, Rice University 
(http://www.ruf.rice.edu/~cben/] 

Center for Integrated Nanopatterning and Detection (NSEC), Northwestern University 
(http: / / www.nsec.northwestern.edu/] 

Center for Electronic Transport in Molecular Nanostructures (NSEC), Columbia University 
(http://www.cise.columbia.edu/nsec/] 

Center for Directed Assembly of Nanostructures (NSEC), Rensselaer Polytechnic Institute 
(http://www.rpi.edu/dept/nsec/] 

Center for Scalable and Integrated Nano-Manufacturing (NSEC), University of California-Los 
Angeles (http://newsroom.ucla.edu/page.asp?id=4601] 

Center for Chemical-Electrical-Mechanical Manufacturing Systems (NSEC), University of Illinois, 
Urbana-Champaign (http://www.nano-cemms.uiuc.edu/] 

Center on Templated Synthesis and Assembly at the Nanoscale, University of Wisconsin 
(http: / / www.nsec.wisc.edu/] 

Center for Probing the Nanoscale, Stanford University 
(http: / / www.stanford.edu/group/cpn /] 

Center for Affordable Nanoengineering of Polymeric Biomedical Devices, Ohio State University 
(http://www.nsec.ohio-state.edu/] 
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Center of Integrated Nanomechanical Systems, University of California-Berkeley 
(http://nano.berkeley.edu/coins /] 

Nano-Bio Interface Center, University of Pennsylvania (http://www.nanotech.upenn.edu/] 

Center for High Rate Nanomanufacturing, Northeastern University 
(http://www.nano.neu.edu/] 

Materials Research Science and Engineering Centers 

These four MRSECs are fully dedicated to nanotechnology research: 

Center for Nanoscale Science (MRSEC), Pennsylvania State University 
(http://www.mrsec.psu.edu/] 

Center for Quantum and Spin Phenomena in Nanomagnetic Structures (MRSEC), University of 
Nebraska, Lincoln (http://www.mrsec.unl.edu/] 

Center for Research on Interface Structure and Phenomena (MRSEC), Yale University 
(http://www.crisp.yale.edu/index.php/Main_Page] 

Genetically Engineered Materials (MRSEC), University of Washington 
(http://www.mrsec.org/centers/university-washington] 

In addition, many other MRSECs have one or more interdisciplinary research groupfs] 
focused on nanoscale science and engineering topics. See http://www.mrsec.org/ for more 
information. 

NSF Nanoscale Science and Engineering Networks 

Network for Computational Nanotechnology (http://www.ncn.purdue.edu/] 

National Nanotechnology Infrastructure Network (http://www.nnin.org/] 

Oklahoma Network for Nanostructured Materials (http://www.okepscor.org/default.asp] 

Nanoscale Informal Science Education Network (http://www.nisenet.org/] 

Network for Nanotechnology in Society, Arizona State University-University of California- 
Santa Barbara (http://cns.asu.edu/resources/nsf.htm] 

Experimental Program to Stimulate Competitive Research, University of New Mexico 
(http://www.nmepscor.org/] 

Centers for Learning and Teaching 

National Center for Learning & Teaching in Nanoscale Science & Engineering 
(http: / / www.nclt.us /] 

NSF’s directory ofR&D Centers (http://www.nsf.gov/about/partners/centers.jsp] 

NATIONAL SCIENCE FOUNDATION WITH THE ENVIRONMENTAL PROTECTION AGENCY 
Centers for Environmental Implications of Nanotechnology 

University of California-Los Angeles (http://cein.cnsi.ucla.edu/pages/] 

Duke University (http://www.ceint.duke.edu/] 
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DEPARTMENT OF ENERGY 
Nanoscale Science Research Centers 

Center for Nanoscale Materials, Argonne National Laboratory (http://nano.anl.gov/) 

Molecular Foundry, Lawrence Berkeley National Laboratory (http://foundry.lbl.gov/) 

Center for Integrated Nanotechnologies, Sandia and Los Alamos National Laboratory 
(http: / / cint.lanl.gov/) 

Center for Functional Nanomaterials, Brookhaven National Laboratory 
(http: / / www.bnl.gov/cfn/) 

Center for Nanophase Materials Science, Oak Ridge National Laboratory 
(http://www.cnms.ornl.gov/) 

DEPARTMENT OF DEFENSE 

Institute for Soldier Nanotechnologies, Massachusetts Institute of Technology 
(http://web.mit.edu/isn/) 

Center for Nanoscience Innovation for Defense, University of California-Santa Barbara, 
Riverside and Los Angeles 

(http://www.instadv.ucsb.edu/93106/2003/January21/new.html) 

Institute for Nanoscience, Naval Research Laboratory 
(http://www.nrl.navy.mil/content.php?P=MULTIDISCIPLINE) 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA) 

University Research, Engineering, and Technology Institutes (NASA funding now 
discontinued) 

Institute for Intelligent Bio-Nanomaterials & Structures for Aerospace Vehicles, Texas A&M 
University (http://tiims.tamu.edu/) 

Biologically Inspired Materials Institute (.BIMat), Princeton University 
(http: //bimat.princeton.edu/html / overview.html) 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH 

Nanotechnology Research Center, Robert A. Taft Lab 
(http: / / www.cdc.gov/niosh/topics / nanotech /) 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY 

Center for Nanoscale Science and Technology, NIST Gaithersburg (http://www.cnst.nist.gov/) 

NATIONAL INSTITUTES OF HEALTH 

Nanotechnology Characterization Laboratory, NCI-Frederick (http://ncl.cancer.gov/) 

NHLBI Program of Excellence in Nanotechnology 

Integrated Nanosystems for Diagnosis and Therapy, Washington University 
(http://www.nhlbi-pen.info/) 
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Nanotechnology: Detection & Analysis of Plaque Formation, Emory University Georgia Tech 
(http://pen.bme.gatech.edu/] 

Nanotherapy for Vulnerable Plaque, Burnham Institute [http://www.pennvp.org/] 

Translational Program of Excellence in Nanotechnology, Massachusetts General Hospital 
(http: / / cmir.mgh.harvard.edu / nano/tpen] 

Nanomedicine Development Centers 

Center for the Optical Control of Biological Functions, University of California-Berkeley 
(http://nihroadmap.nih.gov/nanomedicine/fundedresearch.asp] 

Center for Cell Control, University of California-Los Angeles (http://ccc.seas.ucla.edu/] 

Phi2 DNA, Purdue University (http://www.vet.purdue.edu/PeixuanGuo/NDC/] 

Nanomedicine Center for Nucleoprotein Machines, Georgia Institute of Technology 
(http://www.nucleoproteinmachines.org/] 

National Center for Design of Biomimetic Nanoconductors, University of Illinois-Urbana- 
Champaign (http://www.nanoconductor.org/] 

Center for Protein Folding Machinery, Baylor University (http://proteinfoldingcenter.org/] 

Nanomedicine Center for Mechanobiology, Columbia University 
(http: / / www.mechanicalbiology.org/] 

Engineering Cellular ControhSynthetic Signaling and Motility Systems, University of California- 
San Francisco (http://qb3.org/cpl/] 

Centers of Cancer Nanotechnology Excellence 

The Siteman Center of Cancer Nanotechnology Excellence, Washington University 
(http://www.siteman.wustl.edu/] 

Center of Nanotechnology for Treatment, Understanding, and Monitoring of Cancer 
(NANOTUMOR), University of California, San Diego (http://ntc-ccne.org/] 

Carolina Center of Cancer Nanotechnology Excellence, University of North Carolina 
(http: / / cancer.med.unc.edu / ccne /] 

Center for Cancer Nanotechnology Excellence Focused on Therapy Response, Stanford 
University (http://mips.stanford.edu/public/grants/ccne/] 

MIT-Harvard Center of Cancer Nanotechnology Excellence, Massachusetts Institute of 
Technology (http://nano.cancer.gov/action/programs/mit/] 

Nanotechnology Center for Personalized and Predictive Oncology, Emory University Georgia 
Institute ofTechnology (http://www.wcigtccne.org/] 

Center for Cancer Nanotechnology Excellence, Northwestern University 
(http: / / www.ccne.northwestern.edu/] 

Nanosystems Biology Cancer Center, California Institute ofTechnology 
(http: / / www.caltechcancer.org/] 
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AAAS American Association for the Advancement of Science 

AAO Anodic aluminum oxide 

AC Alternating current 

AD Alzheimer’s disease 

ADF Annular dark field 

ADME/Tox Absorption, distribution, metabolism, excretion, and toxicity 

AD-PEG Adamantane-polyethylene glycol 

AD-PEG-Tf Adamantane-polyethylene glycol-tranferrin 

AF&PA American Forest & Paper Association 

AFM Atomic force microscope/y 

AIMD ab initio molecular dynamics 

AIST Advanced Industrial Science and Technology 

ALE Atomic layer epitaxy 

ALS Amyotrophic lateral sclerosis 

AMD Age-related macular degeneration 

ANC Alliance for Nanotechnology in Cancer (NCI) 

ANF Asia Nanotechnology Forum 

ANSI American National Standards Institute 

APM Atomically precise manufacturing 

ASEE American Society for Engineering Education 

ASTC Association of Science Technology Centers 

ATE Advanced Technical Education (NSF) 

AuNP Gold nanoparticle 

BAL Bronchoalveolar lavage 

bcc Body-centered cubic 

BNC Boron-nitrogen-carbon 

BEM Boundary element methods 

BES Office Basic Energy Sciences (DOE) 

BHJ Bulk heterojunction 

BiSFET Bilayer pseudospin field-effect transistor 

BNL Brookhaven National Laboratory 

BNNT Boron nitride nanotube 

BOSE Board on Science Education (NRC) 
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BP 

BPL 

BTU 

CAREER 

CAS 

CBEN 

CC 

CCD 

CCNE 

CCNE-TR 

CCS 

CCSSO 

CDC 

CDP 

CDR 

CEA 

CEIN 

CEPA 

C-FDA 

CIGS 

CINN 

CM 

CMD 

CMOS 

CMP 

CNDP 

CNMS 

CNPP 

CNRS 

CNS-ASU 

CNSE 

CNS-UCSB 

CNT 

CNTC 

CNTFET 

CPSC 


Base pair 

Beam pen lithography 
British thermal unit 

Faculty Early Career Development Award (NSF) 

Chinese Academy of Sciences 

Center for Biological and Environmental Nanotechnology 
Computational complexity 
Charge-coupled device 

Center for Cancer Nanotechnology Excellence 

Center for Cancer Nanotechnology Excellence Focused on Therapy Response 

Carbon capture and storage 

Council of Chief State School Officers 

Carbide-derived carbon 

Cyclodextrin-containing polymer 

Carbon dioxide reforming 

Alternative Energies and Atomic Energy Commission (France) 

Center for the Environmental Implications of Nanotechnology (NSF) 

Canadian Environmental Protection Act (1999) 

5-carboxyfluorescein diacetate 
Copper indium gallium selenide 

Research Center on Nanomaterials and Nanotechnology 

Carrier multiplication or chemical manufacturing plants 

Classical molecular dynamics 

Complementary metal-oxide-semiconductor 

Chip multiprocessors 

Critical nanoscale design parameter 

Center for Nanophase Materials Sciences 

Cancer Nanotechnology Platform Partnerships 

French National Center for Scientific Research 

Center for Nanotechnology in Society at the Arizona State University 

College for Nanoscale Science and Engineering (SUNY) 

Center for Nanotechnology in Society at the University of California, Santa Barbara 
Carbon nanotube 

Cancer Nanotechnology Training Centers (NCI) 

Carbon nanotube field-effect transistor 
Consumer Product Safety Commission 
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CPU Central processing unit 

CRADA Cooperative research and development agreement 

CSIC Spanish National Research Council 

CSO Civil society organization 

CSTP Committee for Scientific and Technological Policy 

CT Computed tomography 

CTE Constant of thermal expansion 

CTR Crystal truncation rod 

CVD Chemical vapor deposition 

DAPI 4',6-diamidino-2-phenylindole 

DDA Discrete dipole approximation 

DEF Dendrimer-enhanced ultrafiltration 

DFT Density functional theory 

DG Conductivity (cantilever sensors) 

DGU Density gradient ultracentrifugation 

DME Diabetic macular edema 

DNA Deoxyribonucleic acid 

DOC Department of Commerce 

DOD Department of Defense 

DOE Department of Energy 

DoEd Department of Education 

DPN Dip-pen nanolithography 

dsDNA Double-stranded DNA 

dw Resonant-frequency (cantilever sensors) 

Dx Diagnostics 

EC European Commission/Community 

ECE Electrocaloric effect 

ECM Extracellular matrix 

EDX Energy-dispersive x-ray (spectroscopy) 

EELS Electron energy loss spectroscopy 

EERE Office of Energy Efficiency and Renewable Energy (DOE) 

EFM Electric force microscopy 

EFRC Energy Frontier Research Center (DOE) 

EHS Environmental health and safety 

EIT European Institute for Innovative Technology 
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ELISA 

Enzyme-linked immunosorbent assay 

ELSI 

Ethical, legal, and social implications 

EM 

Electron microscopy 

EMI 

Ethyl-methylimmidazolium 

ENM 

Engineered nanomaterial 

EOF 

Electroosmotic flow 

EPA 

U.S. Environmental Protection Agency 

EPR 

Electron paramagnetic resonance (spectrometry, spectra) 

ERC 

Engineering Research Centers (NSF) 

ESEM 

Environmental scanning electron microscopy 

EU 

European Union 

EUV 

Extreme ultraviolet 

EUVL 

Extreme ultraviolet lithography 

EWS-FL11 

Ewing's sarcoma fusion gene 

EXAFS 

Extended x-ray absorption fine-structure spectroscopy 

fee 

Face-centered cubic 

FDA 

Food and Drug Administration 

FDFD 

Finite-difference frequency domain 

FDTD 

Finite difference time domain 

FEG 

Field-emission gun 

FET 

Field-effect transistor 

FFF 

Foundation for the Future 

eft 

Fast Fourier transform 

FIB 

Focused ion beam 

FIFRA 

Federal Insecticide, Fungicide, and Rodenticide Act 

FP 

Food preservatives 

fs 

Femptosecond 

fT 

Cutoff frequency 

FTIR 

Fourier transform infrared spectroscopy 

GB 

Grain boundaries 

GDP 

Gross domestic product 

GFP 

Green fluorescent protein 

GGA 

General gradient approximation 

GMP 

Good manufacturing practice 

GOALI 

Grant Opportunities for Academic Liaison with Industry (NSF) 

GPCR 

G-protein-coupled receptor 
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GPU 

GUI 

GW 

HAADF 

HDL 

HDS 

HelM 

HELA 

HEPA 

HF 

HIV 

HOMO 

HPC 

HPV 

HTE 

HTS 

IANH 

ICON 

IDE 

IECTC113 

IEC 

IgE 

IGU 

IGERT 

IMEC 

IMRE 

IND 

INS 

IP 

IPCC 

IPS 

IQE 

IR 

iREU 
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Graphical processing unit; general-purpose unit 

Graphical user interface; government-university-industry 

Green’s function G and screened interaction W (GW approximation) 

High-angle annular dark field 
High-density lipoprotein 
Hydrodesulfurization 
Helium ion microscopy 

Squamous carcinoma cell line (named for Henrietta Lacks) 

High-efficiency particulate air (filter) 

Hartree-Fock 

Human immunodeficiency virus 
Highest occupied molecular orbital 
High-performance computing 
Human papillomavirus 
High-throughput experimentation 
High-throughput screening 
International Association of Nano Harmonization 
International Council on Nanotechnology 
Investigational device exemption 

IEC Technical Committee on Nanotechnology standardization for electrical and 
electronic products and systems 

International Electrotechnical Commission 

Immunoglobulin E 

Insulating glass unit 

Integrative Graduate Education and Research Traineeship program (NSF) 

Belgian nanoelectronics research organization 

Institute of Materials Research & Engineering (Singapore) 

Investigational new drug 
Inelastic neutron scattering 
Intellectual property 

Intergovernmental Panel on Climate Change 
Instructions per second 
Internal quantum efficiency 
Infrared 

International Research Experience for Undergraduates 
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IRGC International Risk Governance Council 

ISE Informal Science Education program(s) [NSF); Fraunhofer Institute for Solar 

Energy Systems 

ISL in situ leaching 

ISM in situ mining 

ISO International Organization for Standardization 

ISTEC-CNR Institute of Science and Technology for Ceramics 

IT Information technology 

ITRI Industrial Technology Research Institute 

ITRS International Technology Roadmap for Semiconductors 

I/UCRC Industry & University Cooperative Research Centers [NSF) 

IUPAC International Union of Physical and Applied Chemistry 

IWGN Interagency Working Group on Nanoscience, Engineering and Technology 

IWM Fraunhofer Institute for Mechanics of Materials 

iWSG International Winter School for Graduate Students 

JST Japan Science and Technology Agency 

KIT Karlsruhe Institute of Technology 

KRISS Korea Research Institute of Standards and Science 

LAUSD Los Angeles Unified School District 

LBNL Lawrence Berkeley National Laboratory 

LCA Life-cycle analysis/assessment 

LCAT Lecithimcholesterol acyl transferase 

LC-APPI-MS Liquid chromatography-atmospheric pressure photoionization-mass spectrometry 

LCO Lithium cobalt oxide 

LDA Local density approximation 

LDH Lactate dehydrogenase; layered double hydroxide 

LDL Low density lipoprotein 

LED Light-emitting diode 

LEF Laboratory Experience for Faculty 

LFP Lithium iron phosphate 

LG Liquid natural gas 

LIB Lithium ion battery 

LITEN Laboratory for Innovation in New Energy Technologies and Nanomaterials 

LME Large multinational enterprises 

LMS Lithium manganese spinel 

LNCO Lithium nickel cobalt oxide 
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LOD 

Limit of detection 

LP 

Lipoprotein 

LTO 

Lithium titanate 

LUMO 

Lowest unoccupied molecular orbital 

M&A 

Merger and acquisition 

MBE 

Molecular beam epitaxy 

MC 

Monte Carlo 

MD 

Molecular dynamics 

MDR 

Multidrug-resistance 

MFC 

Micro fuel cell 

MEA 

Membrane electrolyte assembly 

MEG 

Magnetoencephalography 

MEMS 

Microelectromechanical systems 

MF 

Microfiltration 

MFM 

Magnetic force microscopy 

MIP 

Macrophage inflammatory protein 

MMP 

Micron-sized magnetic particle 

MOF 

Metal organic framework 

MONA 

Merging Optics and Nanotechnologies 

MOS 

Metal oxide semiconductor 

MOSFET 

Metal oxide semiconductor field-effect transistor 

MP 

Magnetic particle 

MR 

Magnetic resonance 

MRAM 

Magnetic random access memory 

MRFM 

Magnetic resonance force microscopy 

MRI 

Magnetic resonance imaging 

mRNA 

Messenger RNA 

MRSEC 

Materials Research Science and Engineering Centers (NSF) 

MS 

Mass spectrometry 

MSDS 

Material Safety Data Sheets 

MSNP 

Mesoporous silica nanoparticle 

MTJ 

Magnetic tunnel junction 

MTT 

Metabolic and cytotoxic activity (assay) 

MTV 

Multivariate 

MTV-MOF 

Multivariate metal organic framework 
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MWCNT 

NA 

NACK 

nano-SIMS 

NAS 

NASA 

NBD 

NBIC 

NC 

nc-AFM 

NCAM 

NCI 

NCL 

NCLT 

NCN 

NCTF 

NCTM 

NCTR 

NDC 

NEGF 

NEHI 

NEI 

NEMS 

NGA 

NGO 

NHLBI 

NHGRI 

NIAID 

NIEHS 

NIH 

NIL 

NIMS 

NIOSH 

NIRT 

NIST 


Multiwalled carbon nanotubes 
Numerical aperture 

National Applications and Career Knowledge Center 
Nano-secondary ion mass spectrometry 
National Academy of Sciences 
National Aeronautics and Space Administration 
7-nitrobenz-2-oxa-l,3-diazol-4-yl 

Nanotechnology, biotechnology, information technology, and cognition 
Nanocrystalline 

Non-contact atomic force microscopy 
Nanocapillary array membrane 
National Cancer Institute 

National/Nanotechnology Characterization Laboratory 
National Center for Learning and Teaching 
Network for Computational Nanotechnology 

National Citizens’ Technology Forum (Arizona State University CNS) 
National Council of Teachers of Mathematics 
National Center for Toxicological Research (FDA) 

Nanodisk-code 

Non-equilibrium Green's function (theory) 

Nanotechnology Environmental Health Implications (EHS working group) 

Neuroscience Education Institute 

Nanoelectromechanical systems 

National Governors Association 

Nongovernmental organization 

National Heart, Lung, and Blood Institute Programs of Excellence in 
Nanotechnology 

National Human Genome Research Institute 

National Institute of Allergy and Infectious Disease (FDA) 

National Institute of Environmental and Health Sciences (FDA) 

National Institutes of Health 

Nanoimprint lithography 

National Institute for Materials Science 

National Institute for Occupational Safety and Health 

Nanoscale Interdisciplinary Research Team (NSF) 

National Institute of Standards and Technology 
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NISE Net 

NM 

NMC 

NMR 

NMT 

N&N 

NNCO 

NNI 

NNIN 

NNUN 

NOD/SCID 

NP 

NR 

NRC 

NRI 

nRTD 

NSE 

NSEE 

NSEC 

NSES 

NSET 

NSF 

NSOM 

NSRC 

NSTA 

NT 

NTU 

NUE 

NV 

NW 

NZVI 

OA/RA 

OCM 

OECD 


National Informal Science Education Network 

Nanomaterials 

Nickel magnesium cobalt 

Nuclear magnetic resonance (spectrometry) 

Nanofabrication Manufacturing Technology (Pennsylvania State University) 

Nanoscience and nanotechnology 

National Nanotechnology Coordination Office 

National Nanotechnology Initiative 

National Nanotechnology Infrastructure Network 

National Nanofabrication User Network 

Non-obese diabetic severe combined immunodeficiency (mice) 

Nanoparticle 
Neutron reflectivity 
National Research Council 
Nanotechnology Research Initiative 
Nano resonant tunneling diode 
Nanoscale science and engineering 

Nanoscale Science and Engineering Education (NSF program) 

Nanoscale Science and Engineering Center (NSF) 

Neutron spin echo spectroscopy or National Science Education Standards 

Nanoscale Science, Engineering and Technology subcommittee of the Committee on 
Technology of the National Science and Technology Council 

National Science Foundation 

Near-field scanning optical microscopy 

National Science Resources Center (DOE) 

National Science Teachers Association 

Nanotube or nanotechnology 

Nanyang Technological University 

Nanotechnology Undergraduate Education in Engineering (NSF program) 

N itrogen-vacancy 
Nanowire 

Nanoscale zero-valent iron 
Osteoarthritis/rheumatoid arthritis 
Oxidative coupling of methane 

Organization for Economic Co-operation and Development 
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OECD CSTP 

OECD WPMN 

OECD WPN 

OJL 

OLED 

ONAMI 

OPE 

OSHA 

OSTP 

OWL 

PA 

PALM 

PC 

PCAST 

PCM 

PCR 

PEFC 

PEG 

PEI 

PEM 

PEN 

PF 

PFM 

PgP 

PGM 

PHEV 

PhoReMoST 

PI 

PM 

PMN 

PNA 

PNC 

POC 

PPL 

PPP 

PPV 


Committee for Scientific and Technological Policy 
OECD Working Party on Manufactured Nanomaterials 
OECD Working Party on Nanotechnology 
Optoelectronics Joint Research Laboratory 
Organic light emitting diode 

Oregon Nanoscience and Microtechnologies Institute 
Oligofphenylene ethynylene) 

Occupational Health and Safety Administration 

Office of Science and Technology Policy 

On-wire lithography 

Peptide amphiphiles 

Photo-activated localization microscopy 

Polycrystalline 

President's Council of Advisors on Science and Technology 

Phase change memory 

Polymerase chain reaction 

Polymer electrolyte fuel cell 

Polyethylene glycol 

Polyethyleneimine 

Polymer electrolyte membrane 

Project for Emerging Nanotechnologies 

Power factor 

Piezoelectric force microscopy (or piezoresponse force microscopy) 

Permeability glycoprotein 
Platinum group metals 
Plug-in hybrid electric vehicle 

Nano Pho tonics to Realize Molecular Scale Technologies (EU Center of Excellence) 
Principle investigator 
Particulate matter 

Premanufacture notice; polymorphonuclear 

Peptide nucleic acid 

Polymer nanocomposite 

Point-of-care 

Polymer pen lithography 

Private-public partnership 

Polyfphenylene vinylene) 
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PRINT 

PSA 

PTB 

PV 

PVDF 

Q 

QCL 

QD 

QENS 

QM 

qPCR 

QSAR 

RAFT 

RAM 

R&D 

RC 

RCT 

REACH 

ReaxFF 

REBO 

RES 

RET 

REU 

RF 

RF-FET 

RFID 

RNA 

RNase 

RO 

ROS 

RRM2 

RSA 

RTD 

RTTA 
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Pattern replication in non-wetting templates technology (UNC) 

Prostate specific antigen 
Benzodithiophene polymers 
Photovoltaic(s) 

Polyvinylidene fluoride 

Ultrahigh optical quality factor (i.e., low optical loss) 

Quantum cascade laser 
Quantum dot 

Quasi-elastic neutron scattering 
Quantum mechanical/molecular 
Quantitative PCR 

Quantitative structure-activity relationship (models) 

Reversible Addition-Fragmentation chain Transfer 

Random-access memory 

Research and development 

Resistor-capacitor 

Reverse cholesterol transport 

Registration, Evaluation and Authorization CHemicals Regulation of the European 
Union (enacted 18 December 2006) 

Reactive force field 

Reactive empirical bond-order (model) 

Reticulo-endothelial system 
Research Experience for Teachers (NSF) 

Research Experience for Undergraduates (NSF program) 

Radio frequency 

Radio-frequency field-effect transistor 
Radio frequency identification 
Ribonucleic acid 
Ribonuclease 
Reverse osmosis 
Reactive oxygen species 
Ribonucleotide reductase subunit 2 
Random sequential adsorption 
Resonant tunneling diode 
Real-time technology assessment 
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SAD Surface area dose 

SA/V Surface-area-to-volume 

SAXS Small-angle x-ray scattering 

SBIR Small Business Innovation Research programs (various U.S. government agencies) 

SEI Social and ethical issues 

SEM Scanning electron microscopy 

SEMATECH SEmiconductor MAnufacturing TECHnology, a non-profit consortium guiding basic 
research in semiconductor manufacturing 

SERS Surface-enhanced Raman scattering / spectroscopy 

SFG Sum frequency generation 

SGER Small Grant for Exploratory Research (NSF) 

SHG Second harmonic generation 

SHIM Scanning helium ion microscopy 

SI Systeme Internationale (international system of units) 

SIA Semiconductor Industry Association 

SIMS Secondary ion mass spectrometry 

Si-NW Silicon nanowires 

siRNA Small interfering RNA (or short interfering RNA or silencing RNA) 

SKBR3 Human breast cancer cell line 

SLC Small Learning Community 

SME Small and medium-sized enterprise 

SNOM Scanning near-field optical microscopy 

sNSOM Scattering-type near-field scanning optical microscopy 

SNUR Significant New Use Rule 

SOFC Solid electrolyte fuel cell 

SPM Scanning probe microscopy 

SQUID Superconducting quantum interference device 

SRAM Static random access memory 

SRC Semiconductor Research Corporation 

SRM Solar radiation management 

S&T Science and technology 

STC Science and Technology Centers (NSF) 

STED Stimulated emission depletion 

STEM Scanning transmission electron microscopy or Science, Technology, Engineering, 

and Mathematics 


STM 


Scanning tunneling microscopy 
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STORM Stochastic optical reconstruction microscopy 

STT Spin-transfer torque 

STT-RAM Spin torque transfer random access memory 

STTR Small Business Technology Transfer programs (various U.S. Government agencies) 

SUNY State University of New York 

SVHC Substance(s) of very high concern 

SWCNT Single-walled carbon nanotubes 

SWNT Single-walled nanotubes or single-walled carbon nanotubes 

SWIR Shortwave infrared 

SWOT Strengths, weaknesses, opportunities, and threats (analytical/strategic planning 

methodology) 

TC229 Nanotechnologies Technical Committee of the ISO 

TCE Trichloroethylene 

TEAM Transmission electron aberration-corrected microscopy 

TEM Transmission electron microscopy 

Tf Transferring 

T-FET Tunneling field-effect transistor 

TFFC Thin-film flip-chip 

TFSI bis(trifluoro-methane-sulfonyl)imide 

TFT Thin film transistor 

THz Terahertz 

TMP Technology Maturation Program (BNL) 

TMR Tunneling magnetoresistive radio 

TM&S Theory, modeling, and simulation 

TNF Tumor necrosis factor 

TSCA Toxic Substances Control Act 

Tx Therapeutics 

UA United atom 

UC CEIN University of California Center for the Environmental Impact of Nanotechnology 

UCSB University of California, Santa Barbara 

UCLA University of California, Los Angeles 

UF Ultrafiltration 

UFP Ultrafine particles 

UM University of Melbourne 

UNC University of North Carolina 
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UNEP United Nations Environment Program 

UNESCO United Nations Educational, Scientific and Cultural Organization 

UNIDO United Nations Industrial Development Organization 

USDA United States Department of Agriculture 

UV Ultraviolet 

VC Venture capital 

VLSI Very-large-scale integration 

Voc Open-circuit voltage 

WH White House 

WPMN Working Party on Manufactured Nanomaterials (OECD) 

WPN Working Party on Nanotechnology (OECD) 

WTEC World Technology Evaluation Center 

WWTP Wastewater treatment plant 

XAFS X-ray absorption fine structure 

XANES X-ray absorption near-edge spectroscopy 

XAS X-ray absorption spectroscopy 

XFEL European X-ray Free-Electron Laser 

XPS X-ray photoelectron spectroscopy 

XR X-ray reflectivity 

XSW X-ray standing wave 

ZEB Zero energy buildings 

ZIF Zeolitic imidazolate frameworks 

zL Ultrasmall-volume pores 

ZMW zero-mode waveguide 

Thermoelectric figure of merit 


ZT 
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